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D iscrin inantm odel of geochan ical prospecting for shallow and
M ediim depth gas reservoirs in western Sichuan

Tang Yup ingL ’, L Yunli, Zhao Y aowei, ChenY injiez, Chen Zhechun’

(L Chengdu Unwersity of Technology, Chengdw Sichuar;
Wuxi Institute of Petroleum Geology, Exp loration and Production Research Instiuie SINOPEC, Wuxi Jiangsu)

Abstract For the Shaxm iao Fom ation reservoirs in westem Sichuan, both the concentration indexes ( such as
the methang propane and heavy hydrocarbon of headspace analysis them ethane propane and heavy hydrocar
bon of acidolysis— hydrocatbon analysis and the fluorescence 320 nrm and 360 nm ) and the ratio indexes (
such as headspace hum ity coefficient headspace propane/methang acidolysis hydocaibon hum dity coeffr
cien{ acidolysis hydrocarbon propane /methang and fluorescence 360 nm /320 nim and 405 im /320 nm ), are
obviously higher than that in Penglaizhen Fomation reservoirs Decrease or positive gradient of hydrocarbon
concentrations are noticeable suggesting that hydrocartbon vertical m icrom igration do occur The 3D fluores
cence spectrum of natural gas in Shaxm iao Fm reservoirs has apparentT, peak the pattem ofwhich is relatively
canplex and is ramatkably differentw ith that n Penglaizhen Fm reservoirs Based on graph theory fuzzy clus
ter factor analysis nonlinear mapping and correspondence analysis the reservoir rocks in Penglaizhen and
Shax in iao Fom ations can be divided into wo types They have a good natural group ing features and identifiab
liity D iscrm mantmodel built on Fisher Criteria dam onstrates that the function of headspace m ethane is the lar
gest mdicating that headspace m ethane is very mportant n identify ng gas reservoirs n the well by geochan ical
prospecting
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Table1 Canparison of concentration indexes for reservoir geochan ical prospecting

in Penglaizhen and Shaxim iao Fm s in western Sichuann

. A L651J CJ607JF CJ6197F
i i e LW ERIEA b S LW ERIEA e LWBRIEA
WC, /(B [T 2638.10 1267. 50 3.79 89.70 37.73 42.10
WCs /(B L) 73.10 196. 30 0.11 71. 60 0.47 0.63
wei /(ule L) 372.80 752.90 0.51 117. 60 2.18 2.53
SC, /(M1 Kg') 619.90 1036. 30 2471.00 2 600. 00 1444. 00 1 596. 00
SC; /(M1 Kg') 12.70 33.00 95.80 122.00 63.50 61.10
SC3 /(M1 Kg') 75.90 172. 30 396. 20 494.80 220. 90 248. 80
F320 6.10 5.50 51.10 41.10
F360 8.20 12.50 78.70 57.80
F405 2.80 4.20 29.30 20. 80
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Table 2 Canparison of ratio index features for reservoir
geochan ical prospecting in Penglaizhen and

Shaxin iao Fm s in western Sichuan

SC; / SC3/ WCy /WC3/ F360/ F405/

s & C, G C, 320 32
A 0.14 0.03 0.12 0.02
L6513 Jf o
EyEEA 0.59 0.16 0.17 0.03
COEFEHIM 013 0.03 0.16 0.04 1.34 0.45
cJe07JF T
FybigiEA 1.31 0.80 0.19 0.05 2.27 0.76
A 0.06 0.01 0.15 0.04 1.54 0.57
cle19df o
FVEEAH 0.06 0.02 0.16 0.04 1.41 0.51
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Table 3 Natural gas canponents in western Sichuan

ArEE 1%

Mei ki Wk 7 1% IE ThE b IER
SR 9.6 1.70 0.69 0.19 0.18 0.07 0.05
HERMEA  96.2 2.01 0.56 0.14 0.14 0.06 0.04
Ee 94.5 3.10 0.68 0.16 0.14 0.05 0.03
YRR 943 3.06 0.78 0.17 0.18 0.06 0.05
TR A 93.8 3.20 1.16 0.21 0.22 0.08 0.11
T4 87.7 6.32 2.70 0.45 0.75 0.22 0.23
B4 91.5 4.33 1.80 0.33 0.50 0.13 0.15
FHM4  93.3 3.91 1.18 0.30 0.28 0.13 0.09
FHMHHB 91.6 4.87 1.22 0.28 0.22 0.09 0.05
ATAHDYBE 92.6  4.37  1.23  0.29 0.26 0.11 0.06
SMAH=E 90.2 4.19 0.77 0.20 0.14 0.06 0.04
G B 95.6 1.90 0.46 0.10 0.09 0.04 0.02
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Fig. 1 H ierarchical graphs of reservoir analysis
n Penglaizhen and Shaxim iao Fm s

n westem Sichuan
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Fig. 2 Factor boading diagran of reservoirs n Penglaizhen

and Shaxm iao Fms n westem Sichuan
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Table 4 Spectral characteristic param eters of reservoirs
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Table 5 Correlation coefficientmatrix of geochan ical prospecting indicators fran the samples

in Penglaizhen Fm in western Sichuan

T wC, WG, WG, W wct SC, SC, SC, sct sct
W, 1.00
WG, 0.92 1.00
WG, 0.76 0. 87 1.00
WG 0.81 0.91 0. 99 1.00
Wl 1.00 0.94 0. 80 0.84 1.00
sC, -0.20 -0.21 -0.14 -0.17  -0.20 1.00
SC, -0.25 -0.25 -0.21 -0.24  -0.25 0. 86 1. 00
SC, -0.19 -0.17 -0.14 -0.17  -0.19 0. 69 0.73 1.00
sci -0.14 -0.12 -0.05 -0.09 -0.14 0.82 0.95 0.74 1.00
sct -0.20  -0.21 -0.13 -0.17  -0.20 1.00 0. 89 0.72 0. 86 1.00
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Table 6 Correlation coefficientmatrix of geochan ical prospecting indicators fran the samples

in Shaxin iao Fm in western Sichuan

k7 we, WC, WG, Lo Lo sC, SC, SC, SC3 sct
wCe, 1.00
wC, 0. 86 1. 00
W, 0.73 0. 88 1. 00
W 0.75 0.90 0.99 1.00
wer 0. 99 0.91 0.83 0.84 1. 00
sC, -0.04 -0.15 -0.17 -0.18 -0.08 1. 00
SC, ~0.04 -0.12 -0.13 -0.14  -0.07 0.76 1.00
SC, 0.03 0. 00 0. 04 0.04 0.04 0. 39 0.21 1.00
SC3 0.0l -0.04 -0.03 —0.03 0. 00 0.73 0.99 0.24 1.00
sct -0.03 -0.13 -0.14 -0.15 -0.06 0. 81 0.97 0.28 0. 96 1.00
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Table 7 Camprehensive discrin inantm odel for reservoirs in Penglaizhen and

Shaxin iao Fm s in western Sichuan
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